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AUTHOR: Tychinsidy, V. B PR
STTLE: T gusceptibility of Ferrites at Higher Amplitudes. Briet

Communication

PERIODICAIL: Radiotekhnika 1 elektronika, 1950, Vol 5, Hr 1, pp 172-
175 (USSR)

ABSTRACT: In this study is given a pgeneral analysis of suscepti-
bility of ferrites at higher amplitudes when losses are
neglected. A tensor of the third order of suscepti-

bility has been tntroduced, describing the sguarcd verms

of magnetization.. Startling with the equation of motion:

-
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Tne cupressions are cutainsd for the componants of
moment Mim which are in apreement with equations

obtained by J. E. Pippin (see Rel 2 of thig abstract).
Eguations in the Plppin study describe the eff'cets of
the shift and of doubling oscillation frequencies when
polarization 1s- taken into account. Thege equatlons
are obtained for harmonicallléghanning field R For
practical purposcs the Cleld b 1 explained as 2 sum of
two cilrcular components with clockwlse >and counter-
clockwise rotations:?( w ;) , where

ot Jwat, - - 1T
h, = h, e 1°; hy = h "le
1 10 1 loe

tudes. 1In this case the resultant equriltions for the
components of the magnetizing vector MI~ are flven 1In

the form:

are complex ampli-

1m
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where X 1 and A are components of th: Polder tensor

derived P?r the aITonically changing fleld. Coeffri-
clentgy l{I)'IJ and {S] may be considered ag mapnetic

susceptibilities of the second order for the sum and
difference of frequencies focusing the tensor of the
third order. Such an approach to the tensor com-
ponents permits one to create the parametrlic theory

of the ferrite amplifiers with lumped and distributeqd
constants. There are 2 references, 1 Soviet, 1 U,s.
The U.38. reference is: J,. E. Pippin, Frequency Doubling
andaMixing in Perrites, Proc. I.R.E., 1956, 44, 8,
1054,

SUBMITTED: Januvary 26, 1959
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Experlmental Investigation of Ferrlite Amplifier

Radlotekhnika 1 elektronika, 1960, Vol 5, Nr 2,
pp 288-295 (USSR)

The subJect of the present article is a report on

tests of a ferrite amplifier (similar to the one

M. T. Welss, was uslng (see reference end of abstract)
under a degenerate electromagnetic regime. A block
diagram of the installation i1s shown in Fig. 1.

A magnetron was used as a power supply for excitatiorn,
the power level of which was controlled ty a thermistor
bridge. Its signal was used by the sem-automatic re-
corder of the power absorption spectrum in the ferrite

at excitation frequency. A pulse klyston oscillator
was the source of the amplfied pulse signal. The
relations measured during the tuning of the ferromagnetic
amplifler are shown in Fig. 2.
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Experimental Investigation of Ferriie amplifler 77781

SOV/109-5-2-14,26

Caption to PFlg, 1. Block dlagram of measuring
installation: (1) modulator; (2) pulse generator;

3) pulse generator; (4) klysiron block; (5) wmugnetron;
6) meter; (7) ferrite amplifier; (8) meauur’inb clrecult;
9) spectrum analyzer; (10) power meter; (11) semi-
autematlc recorder; (12) low frequency rilter; (13) de-

tector, (14) broad bhand amplifier, (15) oscillograph;
(16) electromagnet .
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Experimental Investigation of Ferrite Amplificr 77781
SOV/1G0-5-2-1h /i)
Caption to Flg. 5.

Flg. 5. Curves of power absorption by ferrite at
excltation frequency (magnetron level) (disc 3.8 x lmm).

It was expected that there would be no noticeable
increase in precesslon angle of magnetization. The
experiment S)r'oved the opposite. A typical graph

(see Flg. 7) shows that precession angle 9 calculated
according to equation .

__h _01myp
~wsH T T

increases by 2.5 times above the threshold. Thils
permitted a selection of the working point of the
power amplifler considerably above the fLhreshold whe e
the resonance curve starts widening. This lowers ih
demands from the ferrite element.
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Flg. 7. Saturation of the precession angle 8 of
ferrite magnetization.

The pulde from the klystron osclllator passing at the
time of a powerful magnetron pulse showed a flare as

Card 9/15 it appears in Tig. 8.
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>
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. Flg. 8. Pulse of amplified signal on osclllograph

screen.

It was found that thls flare 1s not due to tuning or
direet pagssage of excltatlion power, but 15 o pulse at
signal frequency f . The amplification cocfficiont
was measured, and Bt a 3 db level 1ty dependence on
excltatlon powes Lu chown on Plg, O, 'l'h" parametyric
Card 10A5 character of ferrite amplifler was proven by the
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Experimental Investigation of Ferrite 77781
Amplliller SOV/lOQ—S—?—l“/EG

One of the ferrite ampliflers was operated as an
osclllator and was used as a signal pulse source at
frequency { /2 synchronized wilth the magnetron. The
second devife was fed by the same magnetron, underexclitod
and operated as an amplifier of the first device (see

Flg. 11).
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Card 12/15 11. See card 13/15  for caption.
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frequency lower than that of the slenad

when no>2; howevcr, this requires a conslde LA Do-
creapge in excitation power and 1s : ;
Popova supplied ferrite monocrystals.
fipgurces; and 12 U.8. Relerences. ihe
U.8. references are: M. T, Welss, A
Microwav: Amplifier and Osclillator Us
J. Appl Phys., 1957, 107, 1, 317; 7 o, on
Solid State Ampllfiler and Osuillator Using Meorit- g,
Card 14/15 Appl. Phys., 1958, 29, 3, Npi; W. T odnio :
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AUTHORS: V.Poy Derkach. Yu,T,, and Karpetskily, v.V.

TITLE: Experimental Investigation of the Degenerate Regime of

a Ferrite AmplifienH
PERIODICAL: Radioteknnika 1 elektronika, 1960, Vol 55 N
pp 943-95H (USSR)
ABSTRACT: The theoTY developed bY Mandel'shtam, papaleksi,
Diviltkovskiy and Rytov is employed ©
e amplifierT in the degenerate

characteristics of a ferrit
electromagnetic regime. uch an amplifier was proposed

r 6,

for the degenerate electroma
is the purpose of
gystenm permitted the exact T
that the pumping frequency is. twice th

A
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Experimental Investigation of the Degenerate Regime of a Ferrite

Amplifier

The following partially inter-related questions were
studieds determination of the oscillation threshold of
the ferrite amplifier and its dependence on the loaded
Q of the resonator; the dependence of galn on the
excitation power at the most favorable and least
favorable phases for operation in reflection; the
dependence of amplification and bandwidth on excitation
power at random phase in operation in transmission;

the dependence of amplification on the phase angle in
transmission; comparison of the transmission and
reflection loads of the amplifier, Generally good
agreement between experimental and theoretical values 1is
obtained, except in the neighbourhood of limiting valuaes
of VBWR where parasitic reflections, losses and other
forms. of non-idealness of the measurement channel have
substantial influence. Gertain higher-order non-linear
effects, outside the scope of the quasi-linear ferrlte
amplifier theory are noted. At excitation powers
somewhat lower than threshold weak oscillations begin.
The finite amplitude of oscillation indicates. the v)(
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Experimental Investigation of the Degensrate Regime of a Ferrite
Amplifier
Presence of non-linear attenuation terms, The

oscillation frequency differs from the optimal frequency
of amplified signal at high gain factors (close to the

occur, 4 monotonic change of resonant value of magnetic
Card field with Increase of excitation power indicates strong
3/3 detection effects,

There are 10 figures and 11 references, of which % are

Soviet, 7 English,

SUBMITTED: June 23, 1959
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AUTHOR: Tychinskiy v.D.
TITLE: Experimental Investigation of the Electron Gonductivity of

the Space-Charge Cloud in a iagnetron (Eksperimental'noye
jissledovaniye elelctronnoy srovodiuosti oblaka prostranstve-

nnogo zaryada v magnebrone

PERIODICAL: Radiotelhnika 1 FTlektronika, 1958, Vol.III, Hr 1,
pp.116-1%0 (USSR)

ABSTRACT: The problem has been already considered by the author

in an carlier work (sce Ref.1). Here, the problem is first

treated analytically. Tt is shovm that the static radius
Tap of the electron cloud ag a function of the anode vol-

tage and the nagnebtic field in a magnetron can pa cxpressed
by Bq.(1l) or approximately by Bq.(2). On the other hand,

the radius of the dynanlc stability of the systen i3 CX-
pressed by Eq.(4), where wg is the critical angular fre-

quency and UKI’ is the critical voltage. The values of

static and dynamic padii as a function of Ua/B2 are given

in Pigs.3 and 4. An cxpression for the internal ~dmittance
Card 1/5
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Experimental Investigation of the Eleciron Conductivity 2% 2
Space~Charge Cloud in a HMagnetron

components ABII and AGII for the magnetron i Corivaed

in terms of the input impedance of the system, R r W1 .
The cxpression is in the form of Bgs.(7), where c nngG Y
are Lwo constants, Bgs,(7) permii the evaluation of the
snternal electron aduittance if the reactive and the moul

. components of the input impedance of a measuring lini

$ attached to the system are mown, A formula for the cselo-
tron resonance of a cylindrical mnagnetron is derived hate

: this is in the form of Bq.(12). The peasurenenss Wers

- carried by means of the equipment shown in Fiz.,2., Tais

consisted of: the investigated nagnetron (i), (1) a mzosur-

ins section, (2) a directismal switch, (3) an attc

(4) a wavemeter, (5) a high Irequency generator, (

jo]
modulator, (7) an oscillograzsh, (8) a switching dzv
(9) a potentiometer-tyne volinetver, and (1) an clectrw
ma;zneb. iicasurcnents of the inputb imsedance of sha
tron were donc by the Z-probe method (Ref,9). In thi
method, if th2 detector of w w»robe hus a square charac
istic, the input impecdance can be detsrained fron:

P“'Vr—f
£

capoo
D
\

<+
1%

i

+

3

A

L4
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Experimental Investipution of the Electron Cunductivity ol oo

-

3pace-Charge Cloud in a laznetron

2
Y 9, -6 s Z e
4= "2 212 2 _ 1 :
=. R = \4‘ - X Z; = 5 (15)

Zo 295 ? 3

and the equivalent clectron impedance by:

271/2
‘ 64 92 bd 94 (64 -9-2 92 - Q[L
ABrr = g —mpg—— 3 G *AGp =gt |\ me (15)
1 o] 1 1 , (15
- where o 1is the tronsformation ratio of the loop, ZO iz

the wave impedance of the measuring line and 6-s arce o
corresponding ordinates of the oscillograas, The eiperi-
mental results are shovn in PFigs,3-8. Tijs.? show oscmllofh
srums of the detector currents Gi and of the anods curreny
Ia as a function of the anode voltage Uu ., Figs, 4 are

derived froa the oscillograns, tulen for B = 550 Oe  anc
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Experimeantal Investisation 0L The Blectiun Conducuivity
Space»Charge Cloud in a Masnoetron

and B = 1300 Oc, by mazans of Eq.(7). The shudes oD
represents the level of the initial loszes in the 3yg
2

5 S PR

Tion
he tem and
ir the external load, The dicgran of Fig.5 shows th
electron conductivity in the Sane maznatron as o functinn
of the anode voltage for various values o1 the neznetic field
and various o0scillation modes (n = 8).The curves of Ti:, 5
represent the calculated values of the internal aanissance
4 as a function of the electron cloud bounicry (chb) 3

7
ReX, = 1.6 - nb/rK » Where n  is the node nuiber and b
3

is the thiclness of the cloud; the point ReXb =0 ¢

ponds to the synchronous layer, Fig.7 sives bhe calculated
and experimental lines of the cyclotron resonances for

various values of the cathode emission cuarrert, I, A

diagram of the cyclotron resonances for a different aazE-
netron (Npr 2), plotted in B' ang w/w” coordinates isg

shown in Fie,3, Fiz,9 shows the cyclotron resorunnag for a
Special tube (Nr 5) which vas fitted -4k 2 special oddit-
ional electrode, The effect of the cyclotron resunance on
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Dxprimental Investigation of the Llectron Conductivity of the

Space-Charge Cloud in a Hagnetron

the efficiency of g

n &’
From the above results it

agnetron {
S i3 co
values for APII(ReX ) and the

3 illustrated Ly Pigs,lo,
ncluded thai ghe calculated
€xXperimental curves of

AYII =AGII + J'ABII = I"(Ua) are in gooa Abreeaent in tag

Vicinity of the cyelotpon Te5onance howovar, i
nity or tlie Syncnronong layer the

~

1 the vici-

W

agreement i 12355 satig-

factory. AT high cabhoda temperatures the calculageq dyn-
amic boundary Coincidag with She CXperimenta] P23nlis de-
termineq from the cyclotron T28onance curve; of 1o bem—

Deratures the CXperizents apes in b

formuls for the static radius,

acknowledgement to o, Ye, Geneh,

etter AZreenent ity the

+

The author nages an
arov andg Yo, o, Derkach.

here are 10 fizures and 10 referoncen, 4 in Bnzlish and G

in Russian (4 orf vhich are tran
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AUTHOR: Tychinskiy, V. P.

. TITLE: Pnase Velocity of the Space~Chargs Waves (O fazovoy siksrosti
voln prostranstvennogo zaryada)

PERTODICAL: Radiotekhnika i elektroniks, 1952, Vol 3, &r o,
pp 1182-1192 (U3SR)

ABSTRACT: 1In the simplest case of a narrow uniform electron bran,
aoving inside an ldeally conducting cylinder, onl; tuo
basic non-attenuated longitudinal waves can exist, Taizir
phase velocities can be expressed by (Ref.1l):

. (o]
VQl

i}

T T : @

where w is bthe oscillation frequoency, wq 18 oxpressed
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Fhase Velocity of the Space-Charge Waves

- by Eq.(2) (this is the plasma oscillation frequency) and R _
is the coefficient taking into account the effect of the -
cylinder, The aim of this investigation is to determine
the phase velocities (as expressed by £q.l) as well as the
beam velocity v . The experiments were done by means of

e interferomst3r iillustrated in Fig.l. One of the arms ;
of the interferometer contains an electron phase shifter &
which is in the form of a travelling wave tube fitted with Y
a drift tube having a length L , The second branch of '
Ghe interferometer contains a coaxial line, The conbining

of the direct signal Z; and the signal passed through the
phase shifter, Al + A2 » 18 done in the z-plane of the

probe of the measuring line, If b%;h.the ends of the line
are matched, the resulting field 3 can be expressed by:

32 _ Aoe-JY(Z)+~Ale~J(% —0thy ) AZE-J(Q 10, +¢, ) . (10)

where ¢y and ¢, are Che phase shift over the sections

a6 and 8z for the fast wave, Sl and 92 are the phase
Card 2/5
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Phase Velocity of the Space-Charge Waves

shiifvs for the slow wave and v(z)
distance
square of the amplitude can be expressed by Bq,(11).
possible to investizate various srecial cases;
the slow wave and the

the incident wave over a
tihis it is
thus, the interference of
signal is dascribed by Bgs,(12)
fast wave and bthe dircct
the interference of
Bgs.(1l4); the beats
ditions expressed by Bqs.(15),
voltage across the drift tube,
used to work outb a

24

¥

[

m
L 157 cn and L = 4.4 en .
0

11.0 and 4.8 cn,
aquadag,

and that of the second was 17 db

Card 3/5

)
signal is given by #qs
the slow and fast waves is
of the threc

where U

sultable wethod of measurenent,
surexnents were carried out on two different tubes, having

is the phase chrznze of
az (sze Fig,l), The
Fron

direct

the interfereince of the
A(15), wnhile
described by
waves occur under bthe con-—
denntes the

The above cqu-tions were
The

The first tube had helices

f 3.5 and 2,0 ¢ while in the second the helices were of
The ends of the
The amplification of the

helices were coated with
first tube was about 5 db
2t the overating current of
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Fhase Velocity of the 3pace-Charge Waves

2 mA. The experimental results are shown in the oscillograns
of Figs.2, 4 and 5 and in the graphs of Figs.3, 6 and 7. Fron
the resulting data it is found that a good agreement is ob-
tained between the experimental and bthe calculated results,
Thus, it was found that the excitation of the fast wave takes
place when the relative velocity parameter bl = =-6,5 ,

while the excitation of the slow wave occurs at bl =7,

When the amplitudes of the two waves are approximately equal,
the phenomenon of beat waves is observed, From the oscillo-
grams of Fig,2 it is seen that for the drift tube voltages
ranging from 600 to 1100 V, no beats are observed and both
the fast and the slow waves exist in "a pure form". The
author makes acknowledgment to G. (I, Khaplanov for his help
in the measurements, to A. S, Tager and V, P, Solntsev for
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Thase Velocity of the Space-Chsrge Waves
the discussion of the results, and to G, I, Rulinan and
Thcre are 7 figures

D. K, Akulina for their collaboratlon
3 of the rofaronces are English and & ars

0.

and 7 references;
Sovict,
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Traveling-wave osclllator with an electronic phase shifter, Radio~
tekh, 1 elektron. 4 no,2:241-245 F '59, (MIRA 12:2)
(Traveling-wave tubes)
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AUTHORS ; . Tychinskiy, VoP. angd Karpetskiy. V.V,

TITLE: i;;;;??};?ibﬁ”bf'a Single-~Tuneq Parametric Amplifieqp{

PERIODICAL: Radiotekhnika i elektronika9 1960, vo1 5, Nr 4,
Pp 679-681 (Ussr)

ABSTRACT: The note describes certain experimental characteristics
of a single»tuned Parametric amplifier Operating at
Wavelengih shorter thap 10 cm, @Gain factor as g4
function of eXcitation power, frequency variation of
noise factor, threshold excitation pPewer and gaip factor,
Noise factor as a function of thresholq excitation
factor and gain factor ip dependence °n input Power
were measuzred, Acknowledgements Are expressed to
Yu.Tonerkach for hig assistance in evaluating the results,
There are 4 figures and 5 reterencesu 2 of which are
Soviet ang 3 English,

SUBMITTED: August 17, 1959
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TITLE:
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ABSTRACT:
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Tychinskiy, V.I{ﬁ&uFedorov9 V.G. and Savilov, P.I.

e pwon,

Regenerative Amplifier-Converter Using Diodes with
Nonlinear Capacitance

Radiotekhnika i eiektronika, 1960, Vol 5, Nr &,
pp 677-679 (USSR)

A regenerative amplifier-converter using the nonlinear
capacitance of a semiconductor diode, based on the

Manley-Rowe theorem (Ref 1), has been built and studied,

The gain and noise factor at frequencies between 200, and

1000 Mcs were measured., At 750 Mcs the gain is of the
order of 20 to 35 d practically constant for imput A
power levels of 10-© to 10-5 w,. The noise factor was
1.25 to 2.0 dB. The conversion gain did not exceed

5 to 5 dB. Acknowledgements are expressed to .
Yu,T.Derkach for his assistance in evaluating the results,
There are 2 figures and 4 English references,

August 17, 1959

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710015-7"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-0051$R01757710015-7

SEEFEES 15 ESk

S R S
T

L S el i e AR P S ‘?23’ e

;o vy = \ NS § |-
{ A4 ‘(\\‘.)\‘_, |

ELECTRON PHYSICS

"Experimental Investigation of the Electron Conductivity of a Space
Charge Cloud in a Magnetron", by V.P. Tychinskiy, Radiotekhnika i Elek-
fronika, No 1, January 1958, pp I16=130.

This paper was delivered at the Day of Radio Conference held in May
1956. It describes the procedures, and measurement results on the elec-
tron conductivity and -on the cyclotron resonance curves of magnetrons,
and compares these results with calculated values obtained by the au-
thor in an earlier paper (Radiotekhnika i Elektronika, 1957, Vol. 2, No
T, page 112). Good qualitative agreement is shown frequently, and fre-
quently also quantitative agreement, with the calculations and anomalies
of the eletronic efficiency of magnetrons, due to the resonant layers
produced in the space charge cloud, are explained. The author indicates
that some of the most recently published work in this field (. Reverdin,
Journal of Applied Physics, 1951, 22, 257; L.E.S. Mathais (Jowrnal of
Electronics, 1955, Vol 1, No 1, page 18; and H.C. Nedderman, Journal of
Applied Physics, 1955, Vol 26, No 12, page 1420) arz in contradiction
with each other.
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SOV/112-58-2-2525
A Mettod of Producing Power From Beta-Active Isotopes

winding of which supplies a load. A simplified scheme of an atomic battery

is preserted; its power and efficiency are calculated; with 10° curie B-source
activity, with an average B-particle enexgy of 100 -kev, and with a 100-ppuf
capacitor, the optimum charging time that corresponds to the maximum effi-
ciency {20.5%) is 20 microseconda, the capacitor voltage is 70 kv, and the
mear. output power is 13 w. With a 10:1 transformer ratio, the equivalexnt bat-
tery resistance is on the order of hundreds of otms. The §3 gulfur isotope,
with an, average erergy of about 100 kev and a half-life of 87.1 days, is recom-
mended as a source of p-radiation. Bibliography: 8 items.

E.A.G.
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TYCHINSKIY, V.P.
Ty e,
Phase velocity of space chargs waves, Hadiotekh. i elektron.
3 no.9:1182-1192 S '58, (MIRA 11:10)
(Microwaves--Keasurement )
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Experimental investigation of electron conductance of a space
charge cloud in the megnstron, Radiotekh, 1 elektron, 3 no,l:
116-130 Ja 153, (MIRA 11:2)

(Magnetrons)
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Tychinskiy, V.P. and Fedorov, V.G.
Frequency Changing in a Travelling-wave Tube Fitted with a
Drift Tube (Preobrazovaniye chastoty v LBV s trubkoy dreyfa)

-  PERIODICAL: Radiotekhnika i Elektronika, 1957, Vol.II, No.lO,
pp. 1306 - 1307 (USSR).

AUTHORS:
TITLE:

ABSTRACT: It was shown earlier by one of the authors (Radiotekhnika
i Blektronika, 1956, Vol.I, No.1l2, p.1525 that if the poten-
tial of the drift tube in a travellinyg-wave tube is varied in
accordance with the hyperbolic law as given by Bq.(l), the

change of frequency in the tube is expressed by Eq.(25 where
£ is length of the drift tube, v, 1s the electron velocity

and a is the rate of change of the drift tube potential.
Some experiments were carried out on a tube having 4= 15.7 cm
and it was found that the change in frequency did, in fact,
occur and that BEgs.(l) and (2) were accurate to within &h.

SUBMITTED: March 12, 1957.

AVAILABIE: ILibrary of Congress.
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*Catezory . USSR / Radio Physics, Geaeration and Jonversion of Radio~- I-4
Fraquency Oscillationg

Abs Jour 4 pgr Zhur - Fizikn Ho 3, 1957, o 726]

Author : ng{zipsk:gz, 7.P,, Derkach, Yu, 7,
Title : Oscillations or o Spacs Charge Cloud ip & Cylindrical Ma.nctron

Orig Pub . fadiotekhnikg i elek:;ronikn, 1956, 1, 1o 2, 233-244; 1o 3, 344-
357

Abstract The article 1s devoted to & study ofp oscillations in o me;netron
vhoge frequency ig not rolated to the parameter of tae resonator
S8ystem, In the firgy part, the Snergy meothod ig uszed o detor-
mine the ¢ andi tion unier vhich the atatic state of L electron
cloud becomes unstable “bon appearance of & synchronsag layor,
It iz shown that the woll-knovm Hurtreo func tion determineg tne
nntural i’roquoncias of theg alactron cloud and its domanic stable
limit, 4 diarran ig obtained for do‘tonnining the pogsible spec-
trum of the 9scillations op the space charge cloud, ‘he oifact
of disversion 08 the waves op the spectrum of the oscillations
is steady, It ig 25tablished that the dapergion of the waves ip
the electron Stream leads to 2 limitation of the spectruy of the
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Abs Jour : pef Zhur - Fizika lio 3, 1957, lio 7261

excited frequencies ani to g deviation from ‘he lartree formula,

a deviation which increases with the diminishin: number of the

type of ascillation, An experinental investigefisg of 44 cgeile
lations of the electroa cloud have heen carried on the geries of
multi-resonntor magnotrons with cathndos of various types (Lungs-
ton direot-hnutod, tantalum, and indirectly-heated oxide cathodes),
The apparatus and the e xperinental srocedure are doscribed, Oscil-
lo:ams are given for the oscillation zones and for Lhoir spectral
conposition, The common features of the hehavior of the ogeilla-
tlons in different maznetrons, rocardliess of the di rervesee ino o,
construction and dimsnsions, are pointed out, The existoiuce or uig-
persion of the waves in the electron beam is experinontally confir-
rned, The veriodic structure of the oscillation zones is establi~-
shed, Theresults of the ex2erimants ape in sood agreement with the
theoretical derivationg of the first nart of the urticla,
Bibliozraphy, 20 titles,

CIA-RDP86-00513R001757710015-7"

APPROVED FOR RELEASE: 08/31/2001



7y

AUTHOR
TITLE

|
PERIODICAL
ABSTRACT

APPROVED FOR RELEASE: 08/31/2001

"APPROVED FOB RELEASE: 98/31/2001 CIA-RDP86-00513R0017577

HLEZTY }Eﬁiﬂﬁ.“%"&}ﬁm&“%'

STIRANURRIEE R R B R

e SRR SRR U &
N

TYCHINSKIY! V.l_f.ﬂ LUyt PN
Electronic Conductance of a Space Charge Cloud in a iagnetron
(Elektronnaya provodimost' oblaka prostranstvennogo zaryada v magre-
trone. Russian)

Radiotekhnika i Elektronika, 1957, Vol 2, Nr 7, pp 912-92 (UsSeSsRe)

The existence of single current (Brillouin) cloud is assumed and a,
differential equation for the distribution of the tangential compa: -
rent of the high-frequency field in the cross section of the flow 1s
obtained for small amplitudes of oscillation from the system of
MAXWELL equations and equations of motion in EULER'S form. The elec-
tronic conductance determined on the surface of the flow essentially
depends on the position of the synchronous or resonance layer with
regard to the limits of the flow. It is shown that a great decay and
change in sign of the idle component takes place, if the limit is ex-
ceeded through the resonance layer., It is shown that the presence of
a synchronous: layer within the cloud near the surface leads to the
occurrence of the negative action component of conductance, that is
to an ampliﬂication or to an excitation of oscillations. The distri-
bution of the tangential component of the field in the cross section
indicatecs a distinct réximum in the vicinity of the resonance layer
and a minimum in thet of the synchronous layer. The distribution of
density in the flow of electromagnetic energy in the beam ¢ross sec-
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tion indicates the dominating part in the formation of negative con-

' ductance in the synchronous and surface layers. The resonance layer
naccumulates® the fluctuation energy and in it form electrons with
excess energy. In the presence of electromagnetic excitations in the
bunch there takes place, due to the strong linkage of individual lay—
ers, a new distribution of kinetic electronic energy in the sliding
flow, But since fluctuation fields are present in every real system,
the condition of & uniform charge is unstavle. (6 illustrations, 2
Slavic references).
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AVAILABLE Library of Congress
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AUTHOR: Tychinskiy, V.P. 109-7-10/17

TIrIE: ~Electron Admittance of the Cloud of the Space Charge in
. a Magnetron. (Blektronnaya provodimost' oblaka prostran-
gtvennogo zaryada V magnetrone)

PERIODICAL: Radiotekhnika i Blektronika, 1957, Vol.II, No.7,
pp. 912 - 924 (USSR)

ABSTRACT: The paper was read at the Conference NTO RiE imeni A.S.

Popov, May, 1956.
A segment of an infinitely long (in the direction of the =z
axis) interaction space is considered. The space has a comp-
aratively large width in the direction x (see Fig.l), so
that the edge effects can be neglected. Under the above
conditions, all the processes occurring in the interaction
space can be regarded as being independent of the co-ordinate -
% and the system can be solved as a  two-dimensional problem.
The interaction space is limited by the cathode surface
(y = 0 ) and the a plane passing through the ends of the reson-
ators (y = 4) . The magnetic field b is directed along
the axis 2z . The analysis of the system is carried out under
the following assumptions: 1) admittance of the cathode
gurface is infinite while that of the delay system is finite;

Cardl/4 2) distribution of the electron velocities and the space-
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Plectron Admittance of the Cloud of the Space Charge ip,a”hagnetron.

. ) .y
charge density obeys the Brillouin law-and the initial electron
velocities are zero; 3) perturbations of the initial state
are comparatively small, i.e. only small signals are con-
pidered; 4) the electron velocities are small in comparison
with the velocity of light; 5) the electrons interact with a
wave of the TM type. The interaction space is divided into
two regions, that of the unperturbed electron current and the
region of the perturbed electron current (see Fig.l). Solution
of the Maxwell equations in the region I is given and the
electron current admittance is defined by:

1 . >
I—————
E,
y=o
so that the normalised admittance is given by:
I 1 1 1 dE,

(16)

P,=-— = +!11 -
1 3T, ;53:- Xﬁ E, &

ER

-:r =
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Electron Admittance of the Cloud of the Space Charge in a Magnetron.

in which: w
X =~ -hy . (13)

D¢

In the region II, the expression for the admittance is given
by:
' 1 - Prcth(y - b)b

PII a . (‘22)
Py - cth(y - b)h

Expressions for the eigen functions of the system are also
found and its perturbed electron admittance is evaluated. The
resulting curves for the region II are plotted against x$ in

Fig.5. Finally, equations for the field distribgtion across
the cross-section of the electron stream are given and the
values of B, are found (see Fig.6, p.922). The author

expresses his appreciation to N.B., Chugunova for her help in

carrying out the complex and laborious calculations which were

necessary for this paper. There are 6 figures and 12 references,
Card3/t of which 2 are Slavic. -
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~ SUBMITTED: January 15, 1957.
- AVAIIABIE: Library of Congress.
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Patronizing collective farms.
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TYCHKOV, I., nauchnyy sotrudnik

Contact gas water heaters, Na stroi, Hos. 3 no.3 35-36 Mr 162,
(MIzA 16:2)

l. Akademlys kommunelfnogo khozyayatva im. K.D.Pamfilova.
(Wpter heaters)
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Gas contact water heaters and prospects for their use., 38bor.
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" AUTHOR: Anashin, Yu. F.; Gavelya, A. Pj Kirillov, V. N.; Tychkova, M. V,-

" ORG: none ' l

e §

TITLE: -Geophysical investigations in searching for water in desert and semidesert

- areas of ¥azskhstan

,_souggf;i_ 'tIntematj.ional ceological( Congress. 22d, New Delhi, 1964. Geologicheskiye
+ rezul'taty prikladhoy geofiziki (Geological results of ap ophysica); doklady |

; plied geophysi ; do
. sovet;sk.:’tk.h geologpv, ;orp‘blem_g 2. Moscow, Izd-vo Nedra, 1965, 21?3}2)5)(; ea); .kla

) . Prospecting, geophysic exvedition, undersrs Ve
TOPIC TAGS: , geophysic ? pgrospect:ing, mwt%hwometm,

water, desert/Kazakhstan

ABSTRACT: Numerous geophysical investigations in searching for water have been

- conducted in Kazakhstan during recent years. In addition to surveys based on
special techniques, wide use has been made of the information available from other
types'of geophysical investigatdions conducted in the areas of interest. A summary
prognostic map of fresh-water development in the nothem part of theTurgay depression
has been’ compiled from the resistivity maps made from vertical electricel- sandng messure -
mxt. Large areasof the deserts in central and southern Kazakhstan have previously been
considered arid. In these areas intrusive and effusive rocks are elther exposed or
covered by thin loose deposits. Geophysical methods have been used in prospecting
for water fracture deposits. The areas favorable for drilling water wells have been
-selected. Different modifications of resistivity profiling and magnetic and gravity

Eproapecting have been applied. Geophysical investigations for water have proved

ard 1(2
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' highly effective in Kazakhstan. Boreholes and pits sunk at sites recommended by
geophysicists have struck potable water in 287 of 322 localities. The experience
! of the geophysicists of Kazakhstan can be of great use in prospecting for water in

desert and arid regions of Asia and Africa under similar gechydrological conditions.
Orig. art. has: 7 figures.
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Zlavdinoy, L: 2.5 Tvanoy, 0: D« Klenchin, L. N:3 Kolmogorovs . —

Zhivoderov, A. B:; &
____Y“-__K-\K,U_t._l)'.ﬂl‘?{‘!:..,;",:...l‘!-; Kuz'min, Yu. I.3 Kuminova, M. V.; Kunin, N. Ya.} ,
Lyubetskiy, V. G.; Melent'yev, M. 1.3 Morezov. e Ded Tret'yakov, V- Ces Tychkova, L

TR

| AUTHOR: Bachin, A. .3 @gkzhanov,_gi_ﬁ.; Brodovoy, V: V.; Gol'dshmidt, V. 1.;

1. Vs Tearegradakly, Ve A3 Eydlim, K. A |
ORG: mnone ' : : fé:;/
TITLE: Geophysical s}cetch map of Kazakhstan ,

nternational Geo OB Ci N Geologicheskiye
rezul'taty prikladnoy geofiziki (nglggiggl 5esu1t9 of applied geophysics); doklady
sovetsklkh geologoV, problema 2. Moscow, izd-vo Nedra, 1965, 142-154

TOP1C TAGS: mt’vhmw p,e'ophyslcﬁ) map, WW tectoniqsﬁ”hm‘ ,
s A2yl Ll 4

SOURCE: International Geologigg}“CQQggggé;w324J_Néw~D§lh}lﬂl969{

AB'STRACT: On the basis of reglonal geophysical and geblog‘ical {nvestigations

\'((_gt_:_i_g_@ig_,ﬂ_.g_ggy_i’ml;At:i‘.g,_Amagm‘z_t_;oglgctri_c_), a composite geophysical gketch map of the |
physical fields of Kazakhstan has been compiled. From this map, the major tectonic ‘
zones, deep structures, and geological structural zones are defined. Llong zones *
representing high field gradients in the gruvitational and magnetic fields -refle;t't

deep geosutures, which seismic sounding data suggest are scarps in the M-discontjnuit
. . R
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AUTHOR: -Qlﬁhﬂﬂﬁklﬂ&g&j“EFCfesscrJ Profecter
R TITLE: Discussion oI the Pressure oOn Rolls and Rcller Bear-

ing Durability in Hot and Cold Relling Mills
PERIODICAL: Hutnik. 19%9. yol 26, Nr 3, PP g7-95 (Poland)

ABSTRACT: The author draws attention %to the advantages of this
nomcgram and outlines that it in only applicable to
roller bearing3 but not to ball pbearings. 1n his

opinion, this Ncmogyram should be partly applicable to
taper roller pearings and doublie~conical roller bear-
ings (roller pearings witn casklike ghape) if the fac-
tor "P" can be determined accordingly. For +he deter-
mination of the factor "P" he menbions valued for X .
P_and y . Py as obtained by tlie firm of SKF. For
tﬁper rollerabearings ig x = 0.5, ¥ = 0.75 - 2.2, for
double-conical roller vearings igx =1, ¥ = 2.9 -
5.8, The author conments on the unit of the lifetime
of roller bearings Li(l) ip which durability in hours
and the nunber of ro%ations are contained as well as

Card 1/2 on the determination of the above from Ly, and ny . The
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Discussion on the Pressure cn Ro
in Hot and Cold Rolling HMills

resulting value for L corresponds to a capacity of
one million rotaticns:~ He repeats the old and the
new method of determination of f, and £ . He further
adds a new factor "f " to the eq ations"which takes
into consideration the temperature of the rollers
which should all serve to improve the nomogram.

ASSOCIATION:; Czlonek Zwyczajny Niemieckiej Akademii Nauk Freiburg
NRD) (Member of German Academy of Sciences, Freiburg
Eastern Germany), Polytechnic College Poznan)

SUBMITTED: October 16, 1958 \///
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P/038/61/006/003/001/003

£193/K180
AUTHOR: ; Tychowskl, Eg}ikqw
TITLE: Forces in reverse redrawing of cylindrical and

square shells
PERIODICAL: Archivum hutnictwa, vib,. no.3, 1961, 169-196

TEXT: [Abstractor's note; When the final dimensions of a
deep drawn cup are such that it cannot be produced by 1l-stage
pressing, redrawing is necessarys when this operation js carried
out in such a manner that the external surface of the first stage
shell becomes the internal gsurface of the redrawn shell, that is
when the whole shell is turned inside out, it is referred to as
reverse redrawing. it is with this process that the present paper

is concerned.

Based on a hypothesia of the limiting deformation energy, a general V/
theory uf reverse redrawing was presented by the present author A
together with Z. Wwidniewski in 1956, This theory was later

modified by the present author {(Ref.3: obrébka Plastyczna 1959,

no.1l, 11/5%) in such a way that it could be used for the

construction of nomograms taking into account both the effect of
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Forces in reverse redrawing of oo 8193/8180

blank~-holding pressure and the possibility of using arbitrary
friction coefficienty & theory of reverse redrawing of square
shells was also formulated and the limits of applicability of this
process were experimentally determined. In formulating this
theory and in deriving the formulae for the punch loads required
in reverse redrawing, the present author made several simplifying
assumptions. A critical analysis of these formulae is carried
cut in the present paper whose main object was to check whether
the assumptions mentioned above are permissible, and to determine
to what extent they affect the accuracy of calculations. In
deriving the formulae for the punch’loads it was postulated that
the tensile stress in the straight wall of a redrawn compenent is
a sum of stresses due to? (a) reduction in diameter of the
shell, (b) bending and unbending of the wall, and (<) friction
between the shell and the tools (die, punch, and blank—holder),
Similar considerations apply to the rounded corners of rectangular
pressings; for aimplicity, it was also assumed that only stresses
due to bending, unbending and friction arise in the stgaight walls.
it is shown in the present paper that, if correct values of punch

'S~

S e
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. Forces 1n reverse redrawing of e E193/E180

load are to be obtained, the effect of increasing wall thickness
during the drawing and redrawing operations must be taken into
account, since not only is the cross-section area thereby
inereased, but an increase in the strength of material is brought
about as a result of tri-axial strains. It is also shown that

the punch load depends on the shape of the blank-holder and on the
location of the point of contact between the blank-holder and the
shell, The beneficial effect of a concave blank-holder
(indispensable in the reverse redrawing of thin-walled shells) is
shown to be more pronounced when it contacts the shell at the top

; of the redrawing die, The validity of the formulae analysed and V//
) of conclusions reached by the present author was checked experi-
ﬁ mentally. Coefficient of friction was determined from the force _

required to maintain sliding of a strip (cut from the steel sheet)
over a ring (made from the tool steel); values of 0.09 to 0. 12
were found with lubricants composed of a heavy mineral oil with
15% graphite or 20% rape-seed oil as additives. Resistance to
deformation was measured on cylindersa composed of steesl circles
cut from the sheet; the effect of friction was eliminated

card 3/ 6
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according to the method of Cook and Larke (Refo1ls M. Cook,
E.C. Larke, nResistance of copper and copper alloys to
homogeneous i in compression", J. inst. of Metals, 1945,
pp.371/90)- i 4 in theoretical
calculations i determined
experimentally during i f both cylindrical and
gquare steel shells. Some of the results are tabulated below.
satisfactory agreement petween the theoretical and experimental
results was i the formulae derived by the
resent author as well as d of determining the friction
coefficient and the stress i i loyed in the coursée
of the present investigation can be applie industrial practizce.
G. Ao Smirnov-Alayev, D.A: vayntraub, G.I. Sukhanov, L.A. Shofman,
Z. Marciniak, professor M.T. Huber and W.N. Belayev are ment ioned
for their contributions in this field.
There are 8 figures, 1 table and 12 referencas: 9 gpoviet-blo™
and 3 non—Soviet-bloc. The English language references read:
Ref.1: S.J« chung. "Stress analysis of reverse redrawing of
cylindrical shells", Sheet Metal Ind. 1951, 4S.

card 4/6
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Ref,11l: as quoted jin the text above.

SUBMITTED: March 30, 1960
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Forces in reverse redrawing of ... E193/E180
Table
Wall surface and Shell diameter, mm punch loads, kg.
thickness,| heat Before After Experi- |Calculated
Lm treatment redrawing | redrawing mental _ //
0.5 s k5. 25 35.75 %290 3458 -
0.5 M hs. 25 35.75 3160 2627
0.5 T 45.25 30.75 3340 3280
1,0 S 45.5 33.5 5986 6027
1.0 M 45.5 35.5 4436 4262
1,0 T bs.5 33.5 k620 5054
Note: S - The shell was redrawn after drawing without intermediate ,
;ﬁze:;igi.was annealed before redrawing.
¥ : The surface of the shell was etched before redrawinge.
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AUTHOR: Tychowski. F., Professor Engineer Doctor

e ——
TYITLE: Method of Determining the Resistance to Forming
PERIODICAL: Stroj:{‘renstvii 1961, Vol, 11, No. 3, p. 236

Czechoslovak Scientific and Technical Society, Pragueé, held
from September 13 - 15, 1960.

The author presented a method of calculation of the stresses
on the '"roll nuts" and used the derived equations for plotting
nomograms. Results of experiments with strain gauges showed
good agreement with results calculated according to his theory.
{(This is a complete translation.)

TEXT : summary of a paper presented at a conference of the \/

—

ASSOCIATION: Central Laboratory for Forming Without Machining,
Poznan, Poland
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TYGHOWSKI, Feliks, profe, dr., inz,
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.

P d, Przegl
Economical problems connected with deep drawing in Polan

mech 20 no.17:510-517 161,

1, Centralne leboratorium Obrobkl Plastycznej, Poznan.

(Drawing(Me talwork)
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: USSR/Solid Stete Fhysics - Hechenicel Froperties of E-Q
Crystals and Crystalline Compeounds.,

. Rof Zhur - Fizike, No 3, 0957, No 6816

Tybelko, F.F
: Frognentation of the Surface of Folyerystellinc Metels in
Sign-Revorsing Tortion.

s Fiz. metallov i netrllovedeniye, 1956, 2, No 3, 514-520

: fn investigetion vics rede of the distribution of nccrocrecks
oceurring in sign-roversing tortion on the surfece of cylin-
dricel spociions, Various frequencios of sign roversals in
tho deforiiation epd dofornrtien smnlitudes per cycle heve
been omployed. Meny nolyerystelline metels, such o8 copper,
brass, elurinus, leoed, tin, cnd zine with its alloys with
alurinua heve boon used to establinh that in cnso of viscous
feilure, rogredlaes of the froquonoy of sign rovorsel snd
of the veluo of tho doformetion eaplitudo during tho cyclo,
the surfeco of the srecinons is freghentod by mecrocrocks
into r systen of ractengulcr blocks, the sides of which cre
directod along tho plenco of tho maxirnun clocvege stressos.
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Cetegory : USSR/Solid Stetg Fhysies - Mochanicel Propertics of E-
Crystals and Crystalline Compeunds,

pte]

Abs Jour s Ref Zhur - Fizike, No 3, 0957, No 6816

Author 3 Tybelko, F,F, i
Title ¢ Fregnontetion of the Surfnee of Folycrystelline Metals in

Sign-Revorsing Tortion,

Orig Pub : Fiz, metallov { netaliovodoniyo, 1956, 2, No 3, 514-520

Abstrect : an investigetion ves rnede of tho distribution of mneerocrecks
occurring in sign-roversing tortion on the surfrce of cylin.
dricel speeciiens, Vorious frequencios of sign reversels in
the dofornation rnd defornrtion ennlitudes por cycle heve
been employed. Meny nolycrystelline netals, such rs copper,
brass, eluwrinum, leed, tin, rnd zinc with its alloys with
aluminua heve been vsed to esteblish thet in cose of viscous
feilure, regredloss of the frequoncy of sign revorsel end
of the valuc of the deforimetion emplitude during the cycle,
the surfece of the srecimons is fregiented by mecrocracks
into e systen of ractenguler blocks, the sides of which ocre
directed elong the rlence of the =aximu clervage stresses,.

Cerd 2 1/2
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Cotegory : USSR/Solid Stete Fhysics - korpholegy of Crystels.
Crystellizetion

Abs Jour ¢ Ref Zhur ~ Flzilke, o 3, 1957, Mo 6598

tuthor s Tybelko, F,F,
Inst ¢ “Ural'’ University, Sverdlovsk
Title : Concorning tho Froblem of the Inisctropy of the Speed of

Growth of Crystels,

Orig Fub : ¥iz, metellov 1 metellovedoniyo, 1953, 3, No 1, 184-185

Abstract ¢ A cylindrical bicrystel of elurinum wes grouwn by pessing &
tube with molten nluuinur (99.985) thrcugh en clectric
furnecc, The seperction boundrry of the cryatrls eppoars
on tho photogreph cs ¢ sewtooth line thet perallels the
generetrix of the cylinder. The longer sides of the teeth
form en sngle of 10° with the oxis of the cylinder. The

rppeerence of the teoth ccrrestonds to the pericdic oscil-

jetions of the tempercture (£ 3°) during the course of cper-
etion of the thermostet. in X-rey diffraction investigetion
hes shewn thet for one of the crystrls the plene of the

joint botwoen the cryctals, which mekos en-angle of 10° with

1 1/2
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USSR/Solid Strto Fhysics - iorphology of Crystels, E-7
Crystollizetion

Ref Zhur - Fizila, No 3, 1957, No 6598

Tybello, F.F,

ral’ University, Sverdlovsk
Concerning the Froblem of the /nizctropy of the Speed of
Growth of Crystels,

Fiz, metellov i metellevedeniye, 1955, 3, No 1, 184-185

4 cylindrical bicrystel of elurinum wes grown by passing =
tube with molten nhw:inur (99,98} through en clectric
furncce, The soparetion houndery of the crystrls cppeare

on the photogrerh ©s e sewtooth line thet perallels the
generetrix of the cylirder., The lenger sides of the teceth
fory: an angle of 10Y with the axis of the eylinder. The
rppeercnce of the teeth corresponds to the periodic oscil-
letions of the terpercrture (£ 3°) curing the course of oper-
ction of ths therrostet, An X-roy diffrection investigetion
hes shewn thrt for ono of the crystrls the plane of the
joint betwcen the crystels, which mekos en-angle of 10° with

Card : 1/2
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Crystellizetion torphology of Cryctals, E-7
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seriodicals: POZIGNL STAYLY Vol. 7, no. 2, Feb. 1959

: Y ical ccvelornent
TYGITANCL, J. Toward new trends in resecarch and technical d i
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of our constructicn indusbtry. D. €2,

v4I) IC Vol. 8, no. 5
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Nontuly List of East m‘mpean Accessien (2 Kay 1959. "Unclass.
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Using substitute m:terials we can isjrove the quiiity of DJilding.1
p. 17C. FCZRMII STAVAY., {(Miristerstvo stavebnictvi) rraha. Vol. 3,
no, £, A.ril 1955

_0URCY: East Buropean Accesgion: List (BEAL), Library of Congress,
Vol. 4, Wo. 12, December 1955

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710015-7"



"APPROVED FOR RELEASE 08/31/2001 CIA-RDP86- 00513R001757710015 7

S R S e T S e S S

TYBL, S., ipz.
Yugoslav IMV 1000 delivery van. Siln doprava 12 no. 8:9-10 Ag
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